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DETAILED ACTION 

Receipt is acknowledged of response filed on March 25, 2009. Claims 11- 
15,17,18, 20 and 27-29 are pending. 

Obviousness double patenting rejections as indicated in the previous Office 
action dated January 27, 2009. New rejections are made in view of further 
consideration, and the finality of the previous Office action is hereby withdrawn. 
Terminal Disclaimer 

The terminal disclaimer filed on March 25, 2009 disclaiming the terminal portion 
of any patent granted on this application which would extend beyond the expiration date 
of U.S. Pat. No. 6610271 and U.S. Pat. Application 11/376979 has been reviewed and 
is accepted. The terminal disclaimer has been recorded. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 11, 13, 15, 18, 27-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over view of Knoester et al. (Br. J. Clin. Pharmacol., 2002) in view of 
Bechgaard (Pharm Dev. Technol., 1997) and Haslwanter (U.S. Pat. No. 5897858). 

Knoester teaches pharmacokinetic and pharmacodynamic study of concentrated 
midazolam nasal spray. The reference teaches intranasal midazolam has been used as 
premedication and sedative agent to manage acute seizures. See p. 501 , Introduction; 
instant claim 20 and 28. The reference indicates in the study subjects were 
administered single doses of 5 mg midazolam. The formulation comprises midazolam 
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hydrochloride in a mixture of water and propylene glycol. See p. 502, Midazolam 
formulation. Benzyl alcohol, which acts as an anesthesia, was added as an 
antimicrobial preservative. See p. 506, second column, first full paragraph; instant 
claims 13 and 15. The study shows midazolam was rapidly absorbed after intranasal 
administration, with a mean peak concentration of 71 ±25 ng/ml reached after 14 ±5 
minutes. See p. 504, Pharmacokinetics; instant claim 18. The reference also teaches 
the dose of intranasal midazolam for treating seizure is based on body weight; 0.2 
mg/kg for children, 5 mg for adults under 50 kg, and 10 mg of midazolam for adults 
weighing more than 50 kg. The reference also teaches conventionally a relative large 
volume, 1-2 ml of 5 mg/ml midazolam composition were administered to adult patients, 
causing discomforts, and suggests that these advantages would be overcome by 
increasing the concentration of midazolam. See p. 501 , first column, first and second 
full paragraph. Knoester teaches the study employed 2.5 mg of midazolam was 
administered in 0.9 ml spray in each nostril of the subjects. 

Knoester fails to teach polyethylene glycol (PEG). 

Bechgaard teaches solubilization of various benzodiazepines including midazolam 
for nasal administration. The reference teaches the solubility of drugs is critical for 
intranasal application because one clinical dose needs to be dissolved in a volume not 
exceeding about 300 micro liter for the administration. See p.293, first column, bridging 
paragraph. The reference teaches polyethyleneglycol increases the solubility of 
benzodiazepines due to its pronounced lipophilicity. Table 2 shows a superior solubility 
of midazolam in PEG 200 in among other benzodiazepines (140 mg/ml). Since the 
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reference teaches it is possible to dissolve midazolam 140 mg/mL, and teaches the 
clinical dosage for midazolam is 5 mg, formulating a 25 mg/mL midazolam solution 
using PEG would have been within the skill of the art. See instant claims 28 and 29. 

Haslwanter teaches an aqueous nasal spray formulation which exhibits 
increased retention in the nasal cavity. The reference teaches using up to about 15 % 
by weight/volume of PEG. See col. 3, line 56 - col. 4, line 34. The reference also 
teaches that sterile water is used to prevent microbial contamination. See col. 2, lines 
55-67. The reference teaches PEG 200 and 400 are clear viscous liquids at room 
temperatures. Since both PEG 200 and 400 are low molecular weight glycol polymers 
with similar physical properties well known in intranasal spray art, substituting one for 
the other depending on the desired viscosity would have been obvious to a skilled 
artisan. See instant claim 27. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to modify the teachings of Knoester by incorporating polyethylene 
glycol as the solvent for midazolam as motivated by the combined teachings of 
Knoester, Bechgaard, and Haslwanter because 1) Knoester suggests increasing the 
concentration of midazolam to reduce the amount of the spray fluid necessary to 
deliver the effective dosage of the drug; 2) Bechgaard teaches polyethylene glycol 
dissolves up to 140 mg/ml of midazolam; and 3) Haslwanter teaches the range of the 
amount of polyethylene glycol which may be successfully used for an intranasal spray 
formulation. Discovering an optimum amount of polyethylene glycol as applicant has 
done would have been obvious in view of the teachings of Bechgaard and Haslwanter. 
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Generally, differences in concentration or temperature will not support the patentability 
of subject matter encompassed by the prior art unless there is evidence indicating such 
concentration or temperature is critical. "[W]here the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable ranges 
by routine experimentation." See In re Aller . 220 F.2d 454, 456, 105 USPQ 233, 235 
(CCPA 1955). In this case, Knoester suggests more concentrated midazolam spray 
solutions are more advantageous and teaches 0.9 ml solution containing 2.5 mg of 
midazolam; and 2) Bechgaard teaches the solubility of polyethylene glycol 200 which 
dissolves 140 mg/ml of the drug; and 3) Haslwanter teaches using up to 10 % by 
weight/volume of polyethylene glycols in nasal spray increases retention in the nasal 
cavity. Since the references teach the required amount of polyethylene glycol for 
bioavailability in the nasal cavity and the solubility of the drug in the glycol, discovering 
an optimal amount of polyethylene glycol as an effective solvent and carrier for 
midazolam by routine experimentations would have been obvious to one of ordinary skill 
in the art. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable overview 
of Knoester, Bechgaard, Haslwanter as applied to claims 11, 13, 15, 18, 27-29 as 
above, and further in view of Mukae et al. (US 5789375). 

Although Knoester teaches using propylene glycol in the intranasal solution, the 
reference fails to teach the amount of propylene glycol as required in the instant 
invention. 
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Mukae teaches using up to 70 % by volume of glycols to make a nasal composition 
which is low in irritation and highly absorbed through the nasal mucous membrane. See 
col. 3, line 40 - col. 4, line 37. The reference teaches that propylene glycol is 
particularly preferable since it's been practically used as an additive to pharmaceuticals. 
The reference also teaches that the upper ratio in which alcohols are contained in the 
composition is determined depending on the kinds of alcohol used, combinations of the 
alcohols, the effect or advantage to be derived from alcohols, etc. See col. 4, lines 13 - 
21 . Adding thickeners or gelling agents, such as polyethylene glycol, for enhancing the 
retentivity of a medicine on the nasal mucosae is also taught. See col. 5, lines 17-33. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to modify the nasal composition of the combined references by 
incorporating the glycols-based vehicle as motivated by Mukae, because the latter 
teaches using propylene glycol based vehicle for low irritation and high absorption of 
active drugs. Given the general teaching in Mukae that the amounts of alcohol vary 
depending on the types of the drugs and other factors, the skilled artisan would have 
discovered the optimum amount of the propylene glycol suitable for midazolam by 
routine experimentations. The skilled artisan would have had a reasonable expectation 
of successfully producing a stable propylene glycol based nasal composition in 
admixture with polyethylene glycol because Mukae teaches that the latter is suitable 
thickener for enhancing the retentivity of a medicine on the nasal mucosae. 
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Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable overview 
of Knoester, Bechgaard, Haslwanter as applied to claims 11,13, 15, 18, 27-29 as 
above, and further in view of Craig et al. (US 5554639). 

The combined references fail to teach a preservative-free composition. 

Craig teaches that a sterile, preservative-free nasal solution is preferred. See 
col. 3, lines 1 -4. Example formulations show an aqueous sterile composition 
comprising sodium saccharin and an active ingredient. See Examples 14-17. Using 
polyethylene glycol 400 for nasal solution is taught in col. 2, lines 53-57. See instant 
claim 28. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to modify the nasal composition of the combined references to make a 
preservative-free nasal spray composition as motivated by Craig because it would be 
more desirable to use sterile formulation without preservatives. The skilled artisan 
would have had a reasonable expectation of successfully producing a preservative-free, 
sterile nasal formulation containing midazolam. 

Claims 17 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overview of Knoester, Bechgaard, Haslwanter as applied to claims 11, 13, 15, 18, 
27-29 as above, and further in view of Fisgin (J. Child Neurol., 2000). 

The combined references do not specifically teach whether the midazolam 
intranasal administration achieves sedation within 5 minutes as required in the instant 
claim. 
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Fisgin teaches nasal midazolam effects on childhood acute seizures. In the 
study, midazolam (5 mg/ml) intranasal was administered in a 0.2 mg/kg dose to children 
aged from 2 months to 14 years. The reference reports that the seizures of 3 patients 
were terminated within 1 minute, and of 7 patients within 2-5 minutes. See abstract. 

Since Fisgin teaches conventional intranasal administration of midazolam 
already achieved terminating acute seizures of children within 5 minutes, it would have 
been obvious to one of ordinary skill in the art that a nasal spray with enhanced 
solubility of the drug and nasal retention of the combined references would achieve 
even a better result. 

Response to Arguments 

Applicant's arguments with respect to claim 11-15, 17, 18, 20 and 27-29 have 
been considered but are moot in view of the new ground(s) of rejection. 

In the declaration filed on November 7, 2008, applicant asserts the amount of 
polyethylene glycol and propylene glycol is critical in achieving maximum plasma 
concentration of midazolam. However, the argument is not commensurate with the 
scope of the claims because Knoester already teaches midazolam intranasal 
compositions for sedation comprising propylene glycol which achieves maximum 
plasma concentration within about 10 minutes, and the present claims do not limit the 
amount of propylene glycol. Nor is the scope of the claim limited to only two glycols of 
the present claims. The claim is open to include any other components other than the 
unspecified amount of propylene glycol. Furthermore, the motivation to incorporate 
polyethylene glycol to a midazolam intranasal spray is taught in Bechgaard, as 
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discussed above. Thus, examiner views the obviousness rejections as discussed 
above are proper in this case. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GINA C. YU whose telephone number is (571)272-8605. 
The examiner can normally be reached on Monday through Friday, from 9:00AM until 
5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sharmila Landau can be reached on 571-272-0614. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Gina C. Yu/ 

Primary Examiner, Art Unit 161 1 



